We investigated the pollen viability and germination of naturally grown service tree (Sorbus domestica L.). This is the first study on the pollen germination of service tree. Two staining tests, TTC (2,3,5-triphenyl tetrazolium chloride) and IKI (Iodine potassium iodide) were used. There were clear differences among the staining tests and IKI gave the highest viability percentages. In the initial studies, different sucrose concentrations (0, 5, 10, 15 or 20%) were added into the media and 15% sucrose gave the highest pollen germination. In the next study, 0, 25, 50, 75 or 100 mg/l boric acid added into media together with 1% agar and 15% sucrose to determine the effects of boric acid concentrations. The highest pollen germination has occurred in boric acid-free media. Pollen germination was inhibited in the higher boric acid concentrations and pollen tube development has continued until 75 mg/l concentration.
Introduction
The service tree (2n=34) belongs to the genus Sorbus and the only one species of its subgenus Cormus (Miko and Gazo 2004; Brus et al., 2011) . Service tree (Sorbus domestica L.) is one of less known economically valuable forest fruit-bearing species.
Nature growing populations of service tree are spread on large territory from Black Sea, Caucasus region to Western, Central and Southern Europe, Northwest Africa and Southwest Asia (Miko and Gazo 2004 , Paganova 2008 , Brindza et al., 2009 , Brus et al. 2011 . In most European countries, it is considered as endangered species and listed one of the most endangered plants in Switzerland's Red Book Concerning the possible changes of global climate, attention is given to rare fruitful plants which were not commercially important for horticulture in the past.
Investigation of geographical distribution area of service tree (Paganova 2008) and selecting good quality types was undergoing in the recent years (Nikolic et al. 1996 , Gerçekçioğlu et al. 1997 , Balaninin et al. 2006 , Öz-Atasever and Gerçekçioğlu 2013 . Research is undertaken on the breeding and conservation of service tree and improvement of methods for vegetative mass propagation including cutting propagation (Miko and Gazo 2004) and in vitro methods (Tsvetkov et al. 2007 , Piagnani et al. 2012 . Service trees grow very slow and produce nonuniform yields (Miletic and Paunovic 2012) ; so needs to selection and breeding for commercially production. In this perspective, we could not reach any information on pollen biology of service trees in the literature review. The quality of pollen is assessed on the basis of viability and vigor of the pollen grain and pollen viability is critical for the crop improvement and breeding programmes (HeslopHarrison et al., 1984, Shivanna and Rangaswamy 1992) . Regarding future larger utilization of service tree, fertilization biology of this species was investigated in this study.
Materials and methods

Collection of pollen
The study was conducted in the years 2013 and 2014 and included one nature grown service tree pollen to evaluate the pollen quality. Unopened flowers were collected at white balloon stage in April from all sides of the tree. Petals and sepals were separated and anthers were isolated from flower buds and placed on a black paper under an incandescent lamp on a table overnight. In the next day, the pollen grains were collected in a small glass vial.
Estimation of pollen viability
Pollen viability was estimated using two staining 
Experimental design and statistical analysis
The experiments were designed as completely randomized blocks with three replications. Randomly selected visual areas, including about 100 pollen grains, were counted in each replicate. All observations of viability and germination were made at X100 magnification using a light microscope. 
Results and discussion
Pollen viability rates
The results of TTC and IKI staining tests are shown in Table 1 . There were clear differences in the pollen viability percentages in both staining tests and the differences were statistically significant. IKI gave the highest pollen viability rates. In 1% TTC test, semiviable and dead pollen percentages were more than Table   2 ). The same sucrose concentrations were increased the pollen tube length too (Figure 2 ). The lowest germination percentages (7.78%) were observed in sucrose free media and pollen grains developed only small pollen tube (18.47 µm) (Figure 2 
Effect of boric acid on pollen germination
Boric acid is important for in vitro pollen germination and generally used in the pollen germination studies.
In the second step of the studies, boric acid effects 
Conclusion
In this study results showed that TTC stained pollen gave more close results to the pollen germination rates. Pollen germination of service tree was low.
Sucrose has significant effects on service tree pollen germination and 15% sucrose was the best sucrose concentration for germination. We used higher concentrations of boric acid in here. It is known that boric acid can promote the germination and growth of pollen but need to try lower concentrations in the next studies to prevent the toxic effects. The results presented here are the first observation on the service tree pollen viability and germination rate that will help in artificial pollination studies.
